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SUMMARY 
This report summarises the findings of a series of electric-fishing surveys carried out at four 
sites on the River Ribble from September 1997 to September 1998. The aims of these 
surveys were to assess the impact on juvenile salmonids of a pollution incident involving 
Synthetic Pyrethrin (SP) that occurred near High Birkwith I (SD 802 767) in September 
1997. 
The four sites selected for survey included one site upstream of the source of the pollution 
and three sites below. They were surveyed immediately after the pollution, and then at 
periods of one, eight and twelve months later. 
Juvenile salmonid densities were low at all sites throughout the survey, including the site 
upstream of the pollution. Due to the low numbers of fish, it was not possible to detect any 
distinct changes in the fish populations as a result of the SP incident. Previous surveys prior 
to the 1997 incident (1992) also highlighted low densities of juvenile salmonids at these sites. 
Although there was no apparent decline in fish numbers, observations by field staff noted that 
many of the juveniles caught were thinner than would be expected. 
Ecological data for the affected stretch showed that the initial impact was typical of a SP dip 
incident with devastation of river invertebrate populations. Post-incident monitoring took 
place and showed that species numbers had returned to normal by February 1998. However, 
there appeared to have been a second incident, probably in March, which caused further 
impacts on the invertebrate populations. By June 1998, 8 months after the initial event, 
invertebrate populations were once again back to normal. 
l 
1 INTRODUCTION 
This report summarises the findings of electric-fishing surveys of the River Ribble following 
a discharge of Synthetic Pyrethrin (SP) close to High Birkwith (SD 802767). 
Four sites were selected in order to assess the potential impacts of the pollution. One of these 
sites was 2.65km upstream of the pollution whilst the remaining three were at varying 
distances downstream. Data was collected during surveys of the River Ribble in 1992, 97 
and 98. The 1997 and 1998 surveys were carried out specifically to monitor for any possible 
effects of the SP discharge. 
Data are shown as grades derived from the National Fisheries Classification scheme (NFC). 
Results are given for the four salmonid life stages; 0+ trout, >0+ trout, 0+ salmon, >0+ 
salmon and also Total Salmonids. 
There are two main types of classification, both of which use survey data. 
Absolute - these compare the fish abundance at the site or reach to be classified with all 
other sites/reaches in the national database within which the species group is present. 
Relative - these compare the fish abundance at the site or reach to be classified with all other 
sites/reaches in the same broad habitat type. 
A - Within the upper quintile of sites/reaches containing species/age group 
B - Within the second quintile of sites/reaches containing species/age group 
C - Within the third quintile of sites/reaches containing species/age group 
D - Within the fourth quintile of sites/reaches containing species/age group 
E - Within the lower quintile of sites/reaches containing species/age group 
F - Species/age group absent 
2 RESULTS 
The data below show the densities of the four salmonid life stages at each of the four sample 
points; 
2.1 Salmonid Densities 
Figure 1. Site Py01:SD 785 779 (2.65km upstream of incident) 
Figure 2. Site Py02:SD 795 758 (0.55km downstream of incident) 
Py02: 
2 
Figure 3. Site PY03:SD 807 707 (5.65km downstream of incident) 
Figure 4. Site PY04: SD 822 659 (11.9km downstream of incident) 
•3 
2.2 National Fisheries Classification (NFC) Grades 
PyOl (2.65km upstream of incident) 
Py02 (0.55km downstream of incident) 
Py03 (5.65km downstream of incident) 
Py04 (11.9km downstream of incident) 
4 
2.3 Salmon Length Frequencies 
There were few fish caught over the course of this investigation at any of the four sample 
sites. For this reason, the production of length-frequency distributions was not particularly 
useful. There were only just enough salmon to warrant this analysis, but not enough trout. 
The results are given in the Appendix. 
3 DISCUSSION 
Due to the low numbers of salmonids caught over the course of this investigation, it was not 
particularly easy to notice any distinct trends in populations since the SP incident. The only 
change in densities that may have been a result of the SP incident was the complete absence 
of any salmonids at Dale Mire (PY02) immediately after the pollution. 
Absolute densities for the four individual life stages were consistently low, as they were in 
the last routine survey in 1992. 
Total salmonid absolute densities were all class E apart from the 11.09.97 survey at Dale 
Mire (Py02) where a grade F is produced. 
The ecological investigation into the same incident highlighted the devastating initial impact 
of the SP on the in-stream invertebrate populations. It is possible that this reduction in 
invertebrate numbers may have affected food availability for juvenile salmonids but no such 
relationship was noted in this survey. Juveniles were however noted to be somewhat thinner 
in the surveys carried out after the SP incident. 
5 
APPENDIX 
Salmon Length Frequencies 
PY01 SD 785 779 (2.65km upstream of incident) 
6 

PY02 SD 795 758 (0.55km upstream of incident) 
Insufficient Fish To Produce Length Frequency Analysis 
PY03 SD 807 707 (5.65km upstream of incident) 
9 
10 
PY04 SD 807 707 (11.9km downstream of incident) 
11 
12 
EA/NW/C/FTR/99/01 River Ribble Fish Stock Assessment 1998 
SITE REPORT 
Site Details 
River System:- Ribble 
Watercourse:- Ribble 
Location:- Nether Lodge 
Habitat Features 
Length (m):- 50 Mean width (m):- 12 
Area(m2):- 600 Mean depth (m):- 0.05 
Gradient (m/km) 4 Max. depth (m):- 0.1 
Water level:- Low summer flow 
Site description:- 0 %Pool 0 % Glide 100 % Riffle 
Adjacent land use:- Grazing pasture 
Method:- Upstream electric-fishing, 2 anodes, pulsed DC (<0.5 amp), wading, 
upstream stophet. 
Fishery Classification (level 3) 
Salmonids 
Coarse 
Absolute Classification 
E 
F 
Relative Classification 
e 
e 
Comments 
7, 0+ and >0+ salmon, bullhead, minnow, stoneloach 
Species 
0+ Salmon 
>0+ Salmon 
0+ Trout 
>0+ Trout 
Total 
Density (no. per 100m ) 
0.5 
0.67 
0 
0 
1.17 
Site Code:- PyOl 
Date Fished:- ll-Sep-97 
NGR:- 784 779 
EA/NW/C/FTR/99/01 River Ribble Fish Stock Assessment 1998 
SITE REPORT 
Site Details 
River System:- Ribble Site Code:- PyOl 
Watercourse:- Ribble Date Fished:- 28-Oct-97 
Location:- Nether Lodge NGR:- 784 779 
Habitat Features 
Length (m):- 23 Mean width (m):- 10 
Area(m2):- 230 Mean depth (m):- 0.15 
Gradient (m/km) 4 Max. depth (m):- 0.2 
Water level:- Low summer flow 
Site description:- 0 %Pool 100 % Glide 0 % Riffle 
Adjacent land use:- Improved pasture 
Method:- Upstream electric-fishing, 2 anodes, pulsed DC (<0.5 amp), wading, 
upstream stopnet. 
Fishery Classification (level 3) 
Salmonids 
Coarse 
Absolute Classification 
E 
F 
Relative Classification 
e 
e 
Comments 
1, 0+ trout, 5 0+ and >0+ salmon, bullhead, minnow, stoneloach 
Species 
0+ Salmon 
>0+ Salmon 
0+ Trout 
>0+ Trout 
Total 
Density (no. per 100m2) 
1.73 
0.67 
0.43 
0 
2.83 
EA/NW/C/FTR/99/01 River Ribble Fish Stock Assessment 1998 
SITE REPORT 
Site Details 
River System:-
Watercourse:-
Location:-
Ribble 
Ribble 
Nether Lodge 
Site Code:-
Date Fished: -
NGR:-
PyOl 
28-May-98 
784 779 
Habitat Features 
Length (m):-
Area (m ):-
Gradient (m/km) 
Water level :-
Site description:-
Mean width (m):-
Mean depth (m):-
Max. depth (m):-
12 
0.05 
0.1 
23 
276 
4 
Low summer flow 
0 % Pool 0 
Adjacent land use:- Grazing pasture 
Method:- Upstream electric-fishing, 2 anodes, pulsed DC (<0.5 amp), wading, 
upstream stopnet. 
% Glide 100 % Riffle 
Fishery Classification (level 3) 
Salmonids 
Coarse 
Absolute Classification 
F 
F 
Relative Classification 
e 
e 
Comments 
Stoneloach, minnow 
Species 
0+ Salmon 
>0+ Salmon 
0+ Trout 
>0+ Trout 
Total 
Density (no. per 100m ) 
0 
0 
0 
0 
0 
EA/NW/C/FTR/99/01 River Ribble Fish Stock Assessment 1998 
SITE REPORT 
Site Details 
River System:-
Watercourse:-
Location:-
Ribble 
Ribble 
Nether Lodge 
Habitat Features 
Length (m):-
Area (m2):-
Gradient (m/lan) 
Water level :-
Site description:-
50 
350 
4 
Low summer flow 
0 % Pool 
Site Code:-
Date Fished:-
NGR:-
PyOi 
17-Sep-98 
784 779 
0 
Mean width (m):- 7 
Mean depth (m):- 0.2 
Max. depth (m):- 0.25 
% Glide 100 % Riffle 
Adj acent land use: - Grazing pasture 
Method:- Upstream electric-fishing, 2 anodes, pulsed DC (<0.5 amp), wading, 
upstream stopnet. 
Fishery Classification (level 3) 
Salmonids 
Coarse 
Absolute Classification 
E 
F 
Relative Classification 
e 
e 
Comments 
1 >0+ trout, 8 0+ and >0+ salmon, stoneloach, bullhead, minnow 
Species 
0+ Salmon 
>0+ Salmon 
0+ Trout 
>0+ Trout 
Total 
Density (no. per 100m ) 
1.71 
0.57 
0 
0.28 
2.56 
EA/NW/C/FTR/99/01 River Ribble Fish Stock Assessment 1998 
SITE REPORT 
Site Details 
River System:-
Watercourse :-
Location: -
Ribble 
Ribble 
Dale Mire 
Site Code:-
Date Fished :-
NGR:-
Py02 
ll-Sep-97 
795 758 
Habitat Features 
Length (m):-
Area (m2):-
Gradient (m/km) 
Water level:-
Site description:-
Mean width (m):-
Mean depth (m):-
Max. depth (m):-
8 
0.05 
0.1 
50 
400 
3.8 
Low summer flow 
0 % Pool 0 
Adj acent land use: - Grazing p asture 
Method:- Upstream electric-fishing, 2 anodes, pulsed DC (<0.5 amp), wading, 
upstream stopnet. 
% Glide 100 % Riffle 
Fishery Classification (level 3) 
Salmonids 
Coarse 
Absolute Classification 
E 
F 
Relative Classification 
e 
e 
Comments 
Bullhead, minnow, stoneloach 
Species 
0+ Salmon 
>0+ Salmon 
0+ Trout 
>0+ Trout 
Total 
Density (no. per 100m2) 
0 
0 
0 
0 
0 
EA/NW/C/FTR/99/01 River Ribble Fish Stock Assessment 1998 
SITE REPORT 
Site Details 
River System:- Ribble Site Code:- Py02 
Watercourse:- Ribble Date Fished:- 28-Oct-97 
Location:- Dale Mire NGR:- 795 758 
Habitat Features 
Length (m):- 36 Mean width (m):- 7 
Area(m2):- 252 Mean depth (m):- 0.15 
Gradient (m/km) 3.8 Max. depth (m):- , 0.2 
Water level:- Low summer flow 
Site description:- 0 %Pool 20 % Glide 80 % Riffle 
Adjacent land use:- Grazing pasture 
Method:- Upstream electric-fishing, 2 anodes, pulsed DC (<0.5 amp), wading, 
upstream stopnet. 
Fishery Classification (level 3) 
Absolute Classification Relative Classification 
Salmonids E e 
Coarse F e 
Comments 
1 >0+ salmon, bullhead, minnow 
Species Density (no. per 100m2) 
0+Salmon 0 
>0+ Salmon 039 
0+ Trout 0 
>0+ Trout 0 
Total 039 
EA/NW/C/FTR/99/01 River Ribble Fish Stock Assessment 1998 
SITE REPORT 
Site Details 
River System:-
Watercourse:-
Location:-
Ribble 
Ribble 
Dale Mire 
Site Code:-
Date Fished :-
NGR:-
Py02 
28-May-98 
795 758 
Habitat Features 
Length (m):~ 
Area (m2):-
Gradient (m/km) 
Water level :-
Site description: -
40 
280 
3.8 
Low summer flow 
0 % Pool 0 
Mean width (m):- 7 
Mean depth (m):- 0.15 
Max. depth (m):- 0.2 
% Glide 100 % Riffle 
Adjacent land use:- Rough pasture 
Method:- Upstream electric-fishing, 2 anodes, pulsed DC (<0.5 amp), wading, 
upstream stopnet. 
Fishery Classification (level 3) 
Salmonids 
Coarse 
Absolute Classification 
F 
F 
Relative Classification 
e 
e 
Comments 
Bullhead, minnow, stoneloach 
Species 
0+ Salmon 
>0+ Salmon 
0+ Trout 
>0+ Trout 
Total 
Density (no. per 100m2) 
0 
0 
0 
0 
0 
EA/NW/C/FTR/99/01 River Ribble Fish Stock Assessment 1998 
SITE REPORT 
Site Details 
River System:-
Watercourse :-
Location:-
Ribble 
Ribble 
Dale Mire 
Site Code:-
Date Fished:-
NGR:-
Py02 
17-Sep-98 
795 758 
Habitat Features 
Length (m):~ 
Area (m2):-
Gradient (m/km) 
Water level:-
Site description:-
50 
250 
3.8 
Low summer flow 
0 % Pool 
Adjacent land use: - Grazing pasture 
Mean width (m):- 5 
Mean depth (m):- 0.2 
Max. depth (m):- 0.3 
% Glide 100 % Riffle 
Method: - Upstream electric-fishing, 2 anodes, pulsed DC (<0.5 amp), wading, 
upstream stopnet. 
Fishery Classification (level 3) 
Salmonids 
Coarse 
Absolute Classification 
E 
F 
Relative Classification 
e 
e 
Comments 
1 >0+ trout, stoneloach, bullhead 
Species 
0+ Salmon 
>0+ Salmon 
0+ Trout 
>0+ Trout 
Total 
Density (no. per 100m2) 
0 
0 
0 
0.74 
0.74 
EA/NW/C/FTR/99/01 River Ribble Sheep Dip Survey 1997-1998 
SITE REPORT 
Site Details 
River System:-
Watercourse:-
Location:-
Ribble 
Ribble 
Crag Hill Farm 
Site Code:-
Date Fished:-
NGR:-
Py03 
ll-Sep-97 
807 707 
Habitat Features 
Length (m):-
Area (m2):-
Gradient (m/km) 
Water level:-
Site description:-
45 
1000 
4.7 
Low summer flow 
0 % Pool 0 
Mean width (m):- 22 
Mean depth (m):- 0.15 
Max. depth (m):- 0.25 
% Glide 100 % Riffle 
Adjacent land use:- Grazing pasture 
Method:- Upstream electric-fishing, 2 anodes, pulsed DC (<0.5 amp), wading, 
upstream stopnet. 
Fishery Classification (level 3) 
Salmonids 
Coarse 
Absolute Classification 
E 
F 
Relative Classification 
e 
e 
Comments 
7 0+ and >0+ salmon, bullhead, minnow, stoneloach 
Species 
0+ Salmon 
>0+ Salmon 
0+ Trout 
>0+ Trout 
Total 
Density (no. per 100m2) 
0.4 
0.3 
0 
0 
0.7 
EA/NW/C/FTR/99/01 River Ribble Fish Stock Assessment 1998 
SITE REPORT 
Site Details 
River System:-
Watercourse:-
Location:-
Ribble 
Ribble 
Crag Hill Farm 
Site Code:-
Date Fished: -
NGR:-
Py03 
28-Oct-97 
807 707 
Habitat Features 
Length (m):-
Area (m2):-
Gradient (m/lcm) 
Water level:-
Site description:-
23 
414 
4.7 
Low summer flow 
0 % Pool 100 
Mean width (m):-
Mean depth (m):-
Max. depth (m):-
% Glide 0 
18 
0.2 
0,4 
Adjacent land use:- Improved pasture 
Method:-
% Riffle 
Upstream electric-fishing, 2 anodes, pulsed DC (<0.5 amp), wading, 
upstream stopnet. 
Fishery Classification (level 3) 
, 
Salmonids 
Coarse 
Absolute Classification 
E 
F 
Relative Classification 
e 
e 
Comments 
1, 0+ salmon, bullhead, minnow, stoneloach 
Species 
0+ Salmon 
>0+ Salmon 
0+ Trout 
>0+ Trout 
Total 
Density (no. per 100m ) 
0.24 
0 
0 
0 
0.24 
EA/NW/C/FTR/99/01 River Ribble Fish Stock Assessment 1998 
SITE REPORT 
Site Details 
River System:-
Watercourse :-
Location:-
Ribble 
Ribble 
Crag Hill Farm 
Site Code:-
Date Fished :-
NGR:-
Py03 
28-May-98 
807 707 
Habitat Features 
Length (m):-
Area (m2):-
Gradient (m/km) 
Water level: -
Site description:-
Mean width (m): - 15 
Mean depth (m):- 0.2 
Max. depth (m):- 0.4 
42 
630 
4.7 
Low summer flow 
0 %Pool 100 % Glide 0 % Riffle 
Adjacent land use:- Grazing pasture 
Method:- Upstream electric-fishing, 2 anodes, pulsed DC (<0.5 amp), wading, 
upstream stopnet. 
Fishery Classification (level 3) 
Salmonids 
Coarse 
Absolute Classification 
E 
F 
Relative Classification 
e 
e 
Comments 
1 >0+ trout, minnow, stoneloach 
Species 
0+ Salmon 
>0+ Salmon 
0+ Trout 
>0+ Trout 
Total 
Density (no. per 100m2) 
0 
0 
0.15 
0 
0.15 
EA/NW/C/FTR/99/01 River Ribble Fish Stock Assessment 1998 
SITE REPORT 
Site Details 
River System:-
Watercourse:-
Location:-
Ribble 
Ribble 
Crag Hill Farm 
Site Code:-
Date Fished :-
NGR:-
Py03 
17-Sep-98 
807 707 
Habitat Features 
Length (m):-
Area (m2):-
Gradient (m/km) 
Water level :-
Site description:-
50 
400 
4.7 
Low summer flow 
0 % Pool 80 
Mean width (m):- 8 
Mean depth (m): - 0.3 
Max. depth (m):- 0.5 
% Glide 20 % Riffle 
Adjacent land use:- Grazing pasture 
Method:- Upstream electric-fishing, 2 anodes, pulsed DC (<0.5 amp), wading, 
upstream stopnet. 
Fishery Classification (level 3) 
Salmonids 
Coarse 
Absolute Classification 
E 
F 
Relative Classification 
e 
e 
Comments 
4, 0+ and >0+ trout, 2 >0+ salmon, stoneloach, bullhead, minnow 
Species 
0+ Salmon 
>0+ Salmon 
0+ Trout 
>0+ Trout 
Total 
Density (no. per 100m2) 
0 
0.5 
0.25 
0.75 
1.5 
EA/NW/C/FTR/99/01 River Ribble Fish Stock Assessment 1998 
SITE REPORT 
Site Details 
River System:-
Watercourse:-
Location:-
Ribble 
Ribble 
Stainforth Paper Mill 
Site Code:-
Date Fished: -
NGR:-
Py04 
ll-Sep-97 
822 659 
Habitat Features 
Length (m):-
Area (m ):-
Gradient (m/km) 
Water level: -
Site description: -
Adj acent land use: - Grassland 
Method:-
45 
1000 
4 
High summer flow 
0 % Pool 20 
Mean width (m):- 22 
Mean depth (m):- 0.4 
Max. depth (m):- 0.8 
% Glide 80 % Riffle 
Upstream electric-fishing, 2 anodes, pulsed DC (<0.5 amp), wading, 
upstream stopnet. 
Fishery Classification (level 3) 
Salmonids 
Coarse 
Absolute Classification 
E 
E 
Relative Classification 
e 
e 
Comments 
6, 0+ and >0+ trout, 1>0+ salmon, eel 
Species 
0+ Salmon 
>0+ Salmon 
0+ Trout 
>0+ Trout 
Total 
Density (no. per 100m2) 
0.4 
0.3 
0 
0 
0.7 
EA/NW/C/FTR/99/01 River Ribble Fish Stock Assessment 1998 
SITE REPORT 
Site Details 
River System:-
Watercourse:-
Location:-
Ribble 
Ribble 
Stainforth Paper Mill 
Site Code;-
Date Fished:-
NGR:-
Py04 
28-Oct-97 
822 659 
Habitat Features 
Length (m):-
Area (m2):-
Gradient (m/km) 
Water level:-
Site description:-
Adjacent land use:-
Method:-
20 
260 
4 
Low summer flow 
50 % Pool 
Grazing pasture 
Upstream electric-fishine 
Mean width (m):-
Mean depth (m):-
Max. depth (m):-
0 % Glide 50 
, 2 anodes, pulsed DC (<0 
13 
0.3 
0.5 
.5 an 
% Riffle 
upstream stopnet. 
Fishery Classification (level 3) 
Salmonids 
Coarse 
Absolute Classification 
E 
E 
Relative Classification 
e 
e 
Comments 
17 0+ and >0+ salmon. 2 trout, eel, minnow, bullhead 
Species 
0+ Salmon 
>0+ Salmon 
0+ Trout 
>0+ Trout 
Total 
Density (no. per 100m2) 
3.46 
2.69 
0.38 
0.38 
6.91 
EA/NW/C/FTR/99/01 River Ribble Fish Stock Assessment 1998 
SITE REPORT 
Site Details 
River System:-
Watercourse:-
Location:-
Ribble 
Ribble 
Stainforth Paper Mill 
Habitat Features 
Length (m):-
Area (m ):-
Gradient (m/km) 
Water level:-
Site description:-
20 
260 
4 
Low summer flow 
0 %Pool 0 
Site Code:- Py04 
Date Fished:- 28-May-98 
NGR:- 822 659 
Mean width (m): - 13 
Mean depth (m):- 0.3 
Max. depth (m):- 0,5 
% Glide 100 % 
Adj acent land use: - Grazing pasture 
Method:- Upstream electric-fishing, 2 anodes, pulsed DC (<0.5 amp), wading, 
upstream stopnet. 
Fishery Classification (level 3) 
Salmonids 
Coarse 
Absolute Classification 
E 
E 
Relative Classification 
e 
e 
Comments 
1 >0+ trout, 1 0+ salmon, bullhead, eel 
Species 
0+ Salmon 
>0+ Salmon 
0+ Trout 
>0+ Trout 
Total 
Density (no. per 100m ) 
0.38 
0 
0 
0.38 
0.76 
FOR INTERNAL USE ONLY1 
J Shatwell 
A Culleton 
K Phillips 
FDuke 
R.Ward 
Ed Mycock File: Ribble 
Biological monitoring of the River Ribble following a discharge of Synthetic Pyrethrin 
sheep dip; September 1997 to June 1998. 
Following a discharge of SP sheep dip to the River Ribble close to High Birkwith, 
considerable damage was done to the river fauna down as far as Long Preston Deeps, a 
distance of about 15km. Biological surveys were done as part of the immediate investigation 
of the incident. Additionally, because of the extent of the damage, further work was done 
to monitor the response of the river fauna in the longer term. 
The initial impact was typical of SP dip in that river invertebrates -flies, nymphs, shrimps, 
crayfish, worms and snails, were devastated, fish were not directly affected. The effect was 
readily detected as far downstream as Cleatops Barn, downstream of Settle STW. Many 
species were not found in the samples, while others were present in very low numbers. It was 
clear that many animals had been killed. 
Crayfish are a nationally threatened species, and the Ribble population is a very important 
one. None were found alive downstream of Birkwith, though they have now started to 
recolonise naturally. The incident was first detected when investigating a report of dead 
crayfish from a member of the public. 
The upper Ribble is a very important area for trout and salmon spawning and fry. Although 
fish were not killed directly, it was expected that they would be severely stressed by the lack 
of invertebrate food animals. This aspect led to the present study to try to monitor recovery 
after the incident. 
'The data used in the production of this report is derived from field sorting of samples. It is not of the standard of 
precision required for release outside the Agency. 
ENVIRONMENT AGENCY Copies to: 
NORTH WEST REGION 
CENTRAL AREA ECOLOGY 
Technical Memorandum EC 98 56 
FOR INTERNAL USE ONLY1 
Aquatic animals have a range of life histories, so the rate of recovery/recolonisation would 
vary according to species. There are two overriding principles however: 
1. The suitability of the river to permit life. 
2. The availability of animals to recolonise. 
These are also subject to interacting factors. 
The toxic pollution in the river will decline subject to: 
Physical washout of dissolved SP. 
Breakdown by photodegradation, hydrolysis and biodegradation. The half-life varies from 
0.6 to 16 days in river water, and is affected by light intensity, pH and the presence of 
organic silt. In dark and sterile conditions at pH 7 and 8 half-lives are 63 and 50 weeks 
respectively. 
Recolonisation will have two types of route: 
Simple drift of animals washed in from upstream and from tributaries. 
Hatching of larvae from eggs in situ. Availability of egg-laying adults will have been the key 
variable -the SP will have killed some eggs, and some late stage larvae would have been 
killed before reaching the adult, reproductive stage. 
Recovery from an incident like this is a complex phenomenon, and the Upper Ribble is a 
very important area. This combination of factors caused the Agency to decide to monitor 
the recovery, to try to get an insight into what happened in practice. 
The attached figures summarise the results. The first figure shows what happened close to 
the discharge. Numbers of species crashed after the discharge, but had largely recovered by 
February. This continued into March, but had crashed again by May. 
This pattern was repeated further downstream, as shown in the second figure. In this case, 
the drastic decline in number of species was clear in March and continued through May. 
It is likely that the effect at the most upstream site was masked by drift, or there could have 
been another point of entry. 
There certainly appears to have been a second incident probably in March. It might have 
been a second deliberate release, or, given the long survival time of SP in the absence of 
light, it might be washout from fissures in the rock. There are possible biological 
explanations also -the animals, which should have been present, might have been from eggs, 
which were never laid. A second possibility is intense predation pressure -fish were not 
directly affected, and they were still present, they would have been feeding more and more 
actively as the weather warmed up. 
'The data used in the production of this report is derived from field sorting of samples. It is not of the standard of 
precision required for release outside the Agency. 
FOR INTERNAL USE ONLY1 
The river in May showed a number of features, which were consistent with a lack of 
invertebrates. The bed was extremely slippery because epilithic algae had built up in the 
absence of algal grazers. Specimens of Erpobdella octoculata (a predatory leech) were very 
thin, presumably because of lack of food. 
Whatever the explanation, and it will be a blend of these plus others not thought of, the 
population looked fairly normal at all sites by June -8 months after the event. 
There does not appear to have been any permanent damage, and in the absence of further 
pollution stress there should be a full recovery this year. 
'The data used in the production of this report is derived from field sorting of samples. It is not of the standard of 
precision required for release outside the Agency. 
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